The fact that therapeutic hypothermia (TH) has lowered intracranial pressure and protected brain in severe traumatic brain injury (TBI) is well known throughout past sources and experimental data. In this paper, the result of TH in TBI needs to be confirmed. The result of North American Brain Injury Study; Hypothermia (NAVIS-H) 1 and 2, Eurotherm3235, Japan trauma society study was reviewed throughout randomized controlled study which performed recently. The prognosis was not confirmed throughout TH in NAVIS-H1; however, there was statistical significance among the group of 45 years or less and below 35 degree in celcius which checked when he or she visited initially. Hence, NAVIS-H2 study was preceded. In patient who had surgically removed hematoma, the effects of TH were proved compared to diffuse brain damage in NAVIS-H2 study. This was found in the result of Japan neurotrauma data bank. Eurotherm study has been doing, which leads to collect many data later on. The TBI of TH makes them better prognosis in patients who had surgically removed hematoma and lowered initial body temperature. Later on, it is considered further study is necessary.
Introduction
The definition of therapeutic hypothermia (TH) is controlling lower core body temperature for therapeutic reasons. [1] The hypothermia was classified in 4 categories; mild (32-35˚C), moderate (28-32˚C), severe (20-28˚C) , profound (<20˚C). The degree of hypothermia is normally determined by the core temperature measured rectally, in the esophagus, or in the bladder. [2] TH is widely used in global cerebral hypoxemia, such as post cardiac arrest, showing evidence of good outcomes in controlled prospective study. [3] [4] [5] [6] [7] But, in traumatic brain injury (TBI) TH shows conflicting outcomes in several studies. [6, 8, 9] There are many evidences in historical, pathophysiological, clinical studies, showing TH can be more useful methods in TBI. In this article, we will review TH in treating TBI.
Historical Base
The historical background of TH was initiated in BC 450. Hippocrates found snow and ice packing reduce hemorrhage in wound. [10, 11] [20] [21] [22] [23] [24] Thus, in the 1990s, researches on the use of TH with mild degree cooling in animal models were widely implemented. [25] [26] [27] 
Experiment in TBI
Clifton et al. first reported that the effectiveness of moderate hypothermia in TBI by rat model experiment. [28] In this study, moderate hypothermia group performed by 30˚C significantly reduced mortality rates compared to normothermic group. Lyeth et al. [29] and Dietrich et al. [30] [33] The time period between 60-90 minute window would appear relatively limited in clinical field, it is unclear the therapeutic window in animals be applicated in humans. [32] Post traumatic hypothermia reduced the axonal damage extension in models of TBI. [34] [35] [36] [37] Because diffuse axonal injury (DAI) play an important role in the functional consequence of TBI, these findings show the importance of TH in TBI. One of the most important effects of hypothermia is the preservation of the blood-brain barrier following the disruptive effects of ischemia-reperfusion, traumatic injury, or even mannitol administration. [38] Moreover hypothermia attenuate the release of NO that increase vascular permeability of brain endothelial cells, which decreases neuronal NO synthase recruitment and suppresses aquaporin 4 expression. [38, 49, 50] In a study recently investigated reports that hypothermia has been shown to influence signaling cascades associated with hippocampal-dependent learning and memory and may present a molecular mechanism that hypothermia treatment elicits to improve function outcome after TBI. [51] Overall, hypothermia exerts a protective effect over a variety of injurious mechanisms occuring in the brain following ischemia-reperfusion or trauma. In early phase, these effects involve a decrease in cerebral metabolism, mitochondrial injury, ion pump dysfunction, and excitotoxicity. [38] In more delayed phase, reperfusion injury, ROS production, inflammation, apoptosis, blood-brain barrier permeability, and edema formation could be attenuated by hypothermia. [38] Hypothermia is also concerned in neuronal cell regeneration and neuronal circuit repair. [50] Thus, the ability of post brain injury temperature to affect the acute and more delayed biochemical and genetic responses to injury has expanded our understanding of the complexity of the consequences that temperature may have on pathophysiology and recovery after that. [32] 
Methodology of TH

Clinical Studies
In 1960's many hospitals used profound hypothermia to treat severe TBI. [52] However the treatment results were poor due to serious side effects including infection, thrombosis, and arrhythmia. In the 1970's therapeutic hypothermia to treat TBI was ceased. In 1990's several clinical studies demonstrate that modest level of hypothermia improved outcomes in clinically relevant models of TBI, attention again turned to the use of hypothermia in treatment of TBI. [53] [54] [55] [56] [57] [58] Improving patient outcome is also related to prevention of cerebral hypoxia after TBI. [59] Good outcomes of therapeutic hypothermia were achieved by reducing hypoxic events following TBI with the use of brain tissue oxygen-guided cerebral perfusion pressure management and therapeutic mild hypothermia. Recently many researches are performed about TH. In particular it is possible to expect more results from the mul-ticenter randomized studies. It is clear that TH had good effect and side effect, we need the protocol which had minimal side effect and maximal therapeutic effect. In the protocol, the optimal cooling time and temperature should be contained, as well as rewarming phase. Moreover cooling devices and pharmacologic agents should be evaluated for best therapeutic result. More researches will supplement the sum mentioned earlier, the patients in TBI will be treated with the TH actively.
